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Description

[0001] The present invention relates to a tilting colli-
mator, in particular usable in the imaging technique
known as Single Photon Emission computed tomogra-
phy (SPECT).

[0002] This technique of medical imaging of nuclear
medicine uses gamma rays as ionizing radiation and it
uses a so-called gamma camera to receive the image,
butitallows processing a substantially three-dimensional
image under the form of axial, sagittal or coronal sections.
[0003] The technique provides the ingestion, by the
patient, of suitable radio drugs, for example 9mTc-HM-
PAO (hexamethylpropylene amine oxime), to cause the
localized emission of photons which have to be detected
by the gamma camera.

[0004] The radio drug accumulates depending upon
the specific metabolic functionality of the tissue or organ
and with the same principle it can accumulate in the tu-
moral tissue. The detection of the radioactive isotope al-
lows detecting the exact position of the tumour which
could be then surgically removed or otherwise treated.
[0005] The operation of the gamma camera is based
upon the capability of some crystals of generating pho-
tons of visible light when hit by the gamma radiation com-
ing from the source. These photons are highlighted by
using photomultipliers and transformed into electrical
pulses.

[0006] The number of events detected in the time unit
is proportional to the radioisotope concentration. Further-
more, the gamma radiation does not undergo alterations
in its emission direction, thanks to the very high pene-
trating power thereof, and therefore such direction can
be exploited to confer the requested three-dimensionality
to the image which is processed.

[0007] Generally,inorderto detectimages,the gamma
camera is rotated around the patient in order to obtain
the scanning of planar images in the different projections
obtained during the rotation.

[0008] The time necessary to obtain each protection
is variable, but a duration of 15 - 20 seconds is typical.
This involves a total scanning time of about 15-20 min-
utes, time The range length also requests the ingestion
of a strong dose of radio drug, which is potentially dan-
gerous for the patient’s health.

[0009] Therefore, one wishes to make the examination
quicker and to decrease the ingested quantity of radio
drug. Furthermore, the rotation of the gamma camera
involves a removal of the same from the interesting site
with the consequent deterioration of the spatial resolution
and of the contrast, in particular for objects with small
sizes.

[0010] The solution idea consists in providing a colli-
mator allowing to receive photonic emission having a de-
termined tilting, variable in time, without requesting the
rotation of the gamma camera.

[0011] However, this collimator has to be able to im-
plement a very precise collimation at predetermined an-
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gles, obtained by tilting members which, due to the shape
thereof, can receive photons coming from one single di-
rection.

[0012] The international application No. WO
2004/042546 discloses an imaging apparatus com-
prising a plurality of tiltable collimators.

[0013] US patentapplicationNo.2012/108,948 shows
another collimation system wherein different tubular
collimators are oriented with respect to a Region of
Interest.

[0014] US patent No. 3,790,782 discloses a collima-
tor for a radioisotope camera including a plurality of
tiltable pipes, while US patentNo.4,597,096 describes
another similar arrangement made up with corrugat-
ed metal sheets.

[0015] The International patent application Nr.
WO02010/008538 describes an imaging technique of
stereotactic type, wherein two sets of a plurality of me-
tallic slats are tilted compared to a line perpendicular to
the plane of the gamma camera. The tilting of the two
groups of slats is specular, but this arrangement neces-
sarily requires a very wide sensor and a precise align-
ment of the different slats during the tilting thereof and
difficult to be obtained.

[0016] The US patent N. 6,603,123 describes a colli-
mator which, with respect to the previous one, comprises
one single group of slats which is tilted. During this proc-
ess, the slats can remain parallel therebetween or they
can assume different angulations. However, in both cas-
es, considering the requested precision, itis very difficult
guaranteeing the exact positioning of each single slat,
considering that the distance between the adjacent tilted
slats varies upon varying the tilting itself.

[0017] At last, the US patent Nr. 4,419,585 describes
a tilting collimator too, obtained by overlapping a plurality
of pierced plates, with the holes arranged coaxially one
with respect to the other one.

[0018] By translating horizontally such plates by a dif-
ferent quantity from plate to plate: immobile the one near-
estto the sensor and increasingly more and more moving
away therefrom, a tilting of the holes resulting from said
overlapping is obtained.

[0019] However, this arrangement too is very difficult
to be controlled and, moreover, the resulting holes have
step-like walls which decrease the resulting precision.
[0020] The technical problem underlying the present
invention is to provide a collimator allowing to obviate the
drawbacks mentioned with reference to the known art.
[0021] Such problem is thus solved by a collimator as
defined in appended claim 1.

[0022] The main advantage of the tilting collimator ac-
cording to the present invention lies in the fact of allowing
a source scanning from different angles of the gamma
source by tilting progressively the single tubular struc-
tures with great precision and in an extremely quick way.
[0023] The present invention will be described herein-
after according to a preferred embodiment thereof, pro-
vided by way of example and not with limitative purposes,
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with reference to the enclosed drawings wherein:

* figure 1 shows a perspective view of a head of a
gamma camera incorporating a first embodiment ex-
ample of a tilting collimator according to the present
invention;

e figure 2 shows an enlarged view of a detail of the
collimator of figure 1;

e figures 3A and 3B show a front view and a side view,
respectively, of the gamma camera of figure 1;

e figure 4 shows a top plan view of the gamma camera
of figure 1;

» figure 5 shows a perspective view of a second em-
bodiment example of a tilting collimator according to
the present invention;

* figure 6 shows a front view of the collimator of figure
5;

e figure 7 shows a partially exploded axonometric view
of a detail inside the collimator of figure 5;

* figure 8 shows a partially exploded axonometric view
of the whole set of the collimator of figure 5;

* figure 9 shows a top plan view of a detail of the col-
limator of figure 5;

e figure 10 shows a bottom and overturned axonomet-
ric view of the detail of figure 9;

e figure 11 shows a partially exploded, bottom and
overturned axonometric view, of the detail of figure
9; and

e figures 12A, 12B and 12C illustrate the operation of
the collimator of figure 5.

[0024] By referring to the figures 1 to 4, a gamma cam-
era is designated as a whole with 1. It comprises a not
visible planar crystal towering above a photomultiplier 2
which, in turn, has a plurality of contacts 3.

[0025] Said crystal, constituting the upper face of the
gamma camera, provides the resting base for a first col-
limator example, herein designated with 4, of tiltable type,
apt to select the incidence angle of the gamma radiations
coming from an organ which is subjected to single photon
emission computed tomography (SPECT).

[0026] The collimator 4 comprises a plurality of side-
by-side tubular structures 5 which, as a whole, are ar-
ranged side by side so as to form a matrix of tubular
structures 7 on a plane two-dimensional space, that is
substantially covering the whole surface of the crystal of
the gamma camera 1.
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[0027] The tubular structures 5 have to be meant stiff
and they are made of a material impervious to the gamma
radiation, in particular lead.

[0028] Each tubular structure 5 comprises at least a
through hole 6 and it has a substantially parallelepiped-
like shape, with outer plane and smooth walls.

[0029] In the present embodiment example, each
structure 5 is substantially grid-like shaped, comprising
a squared basis and 25 holes: five lines each one with
five holes.

[0030] By way of example, each hole has a squared
section, with the purpose of minimizing the thickness of
the lead walls separating them, with a cross size variable
from 0.5 and 3.0 mm.

[0031] By considering the thickness of the walls, the
whole cross sizes of each tubular structure vary from 5
x 5 mm to 20 x 20 mm.

[0032] The height of the tubular structure 5 could con-
sequently vary between 10 mm and 50 mm, by guaran-
teeing that the height is always greater than the cross
width of the structure 5.

[0033] The extension of the tubular structures 5 can
cover even a surface of considerable entity, for example
800 x 400 mm.

[0034] It is meant however that the structure with 25
holes is only one of the possible ones, where itis possible
using 16, 9, 4 or even one single hole per tubular struc-
ture, by obtaining the best compromise between me-
chanical stability and interaction between the side-by-
side structures. Obviously, the squared section of the
structure 5 is not an essential peculiarity, whereas the
squared section of the single holes is preferred, even if
it is possible using a hive-like structure with hexagonal
holes or analogous configurations.

[0035] Each tubular structure 5 is in contact with the
tubular structures adjacent thereto so as to be able to tilt
only in presence of an equal tilting in the adjacent tubular
structures 5.

[0036] Inotherwords, itis possible tilting the structures
5 all together and by the same tilting, therefore the matrix
7 tilts in a single solution of prefixed angulation.

[0037] In order to obtain that, it is possible using re-
taining means 8 keeping all tubular structures 5 in a pre-
fixed position one with respect the other one and to make
the structures to translate at the respective distal end
thereof, that is the one far from the crystal of gamma
camera or in the immediate proximity.

[0038] To this regard, the collimator 4 comprises re-
taining means, acting on the outer edges of said matrix
7, aptto move horizontally to determine the simultaneous
tilting of all tubular structures 5 of the matrix 8.

[0039] Preferably, the retaining means acts by contact
at the distal end of the tubular structures 5 belonging to
the edges of the matrix 7.

[0040] In particular, it is sufficient acting at said distal
ends by pushing in horizontal direction on a matrix side
and by accompanying the forward motion of the distal
ends at the opposite side. On the other two sides, parallel
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to the pushing direction, it will be sufficient using a guide
accompanying the tilting of the tubular structures 5.
[0041] In this way, a simple mechanical system can
control with extreme precision the tilting of the tubular
structures 5 of the whole matrix 7. A scanning could be
then implemented in quick time, by tilting more and more
the matrix by an angle with predetermined pitch.

[0042] By referring to figures from 5 to 12C, an addi-
tional embodiment example of the collimator according
to the present invention is described; hereinafter the
same numeral references will be used to designate anal-
ogous components.

[0043] The second example of collimator 4 comprises
a box-like structure 11 with substantially squared shape,
having a periphery of fixed vertical walls.

[0044] Inside such structure, a plurality of tubular struc-
tures 5 is received which, in the present embodiment
example, have the shape of a bar, that is an elongated
parallelepiped extending from a wall of the box-like struc-
ture as far as the opposite wall.

[0045] The height of each tubular structure 5 is sub-
stantially analogous to that of the box-like structure 11
and the width is so as to allow the implementation of a
certain number of through holes, which cross the struc-
ture in the height direction. The number of through holes
is variable, for example they can be five or six, and they
can be arranged by implementing a honeycomb scheme.
[0046] The bar, in turn, can be implemented by side-
by-side tubular substructures.

[0047] The box-like structure 11 will contain then a plu-
rality of side-by-side and parallel therebetween tubular
structures 5, so as to cover the whole surface of the crys-
tal of a gamma camera.

[0048] Analogously to the previous example, the tubu-
lar structures 5 have to be meant stiff and they are made
of a material impervious to the gamma radiation, in par-
ticular lead.

[0049] Each tubular structure 5 is then in contact with
the tubular structures adjacent thereto so as to be able
to tilt only in presence of an equal tilting in the adjacent
tubular structures 5.

[0050] Inotherwords, itis possible tilting the structures
5 all together and by the same tilting, in a single solution
of prefixed angulation.

[0051] In order to obtain that, it is possible using re-
taining means 8 keeping all tubular structures 5 in a pre-
fixed position one with respect the other one and to make
the structures to translate at the respective distal end
thereof, that is the one far from the crystal of gamma
camera or in the immediate proximity.

[0052] Inthe embodimentoftheinvention,the retaining
means, designated as a whole with 8, comprises a pair
of slats 12 adhering laterally to the tubular structures 5,
so as to contain them. At each end, each tubular structure
5 comprises respective fastening members 13 including
a vice 14 which is able to be connected to the end of the
tubular structure 5.

[0053] The fasteningmember 13 further comprises, on
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its own side surface, a system of mutual contact consti-
tuted on one side by a guide 15 obtained by fastening
with suitable screws one slat having a U-shaped section
with the concavity facing outwards. On the other side of
the fastening member 13 the contact structure instead
comprises a corresponding rib 16, obtained too by fas-
tening with suitable screws a small bar 17 having, at its
own lower and upper ends, a half-moon-like insert 18 the
shape thereof is so as to be complementary to the the
recess of the guide 15.

[0054] In this way each guide 15 can cooperate with
the half-moon-like inserts 18 of the rib 16 of the adjacent
tubular structure and viceversa.

[0055] Each fastening member 13 further comprises,
at its own outer base, that is on the face directed towards
the inner surface of the box-like structure 11, a wheel 19
idly arranged on a pin 20 projecting from the base of the
fastening member.

[0056] The wheel diameter is so that each wheel 19 is
in contact with the wheels 19 ofthe adjacent tubular struc-
tures 5; in this way it is possible controlling the tilting of
all tubular structures 5 by controlling the tilting of only
one thereof, in particular the central one.

[0057] To thisregard, each pin 20 further comprises a
circular head 30 which is destined to be received in a
groove 31 formed inside the vertical wall of the box-like
structure 11 and on both sides thereof. Each groove 31
is not passing and it has two rectilinear tracts, each tract
receiving the heads 30 of the tubular structures 5 on one
side and the other one with respect to the central tubular
structure.

[0058] Furthermore, the head 30 of the central tubular
structure is received in a circular recess 32 allowing the
rotation only and not the translation of the respective
head 30.

[0059] Furthermore, the opposite fastening members
13 of the central tubular structure, respectively, comprise
in the upper portion thereof a control pin 21 projecting
with the face directed towards the inner surface of the
box-like structure 11 and passes through the respective
vertical wall through a respective slot 22 having a curved,
circular profile.

[0060] Onthe outersurface, below the slot 22, the box-
like structure 11 has a graduated scale 25 designating
the tilting of the inner tubular structures 5.

[0061] The control pin 21 is guided along the slot 22
by a jointed crank 23 below the slot 22, on both sides of
the box-like structure 11. The joint substantially corre-
sponds to the above-mentioned circular recess 32.
[0062] The crank 23 is controlled thanks to a knob 24
arranged on the upper end of the crank itself.

[0063] In this way, this simple mechanical system can
control again with extreme precision the tilting of the tu-
bular structures inside the box-like structure. A scanning
canbe thenimplemented in quick time, by more and more
tilting the matrix by an angle with predetermined pitch.
[0064] To the above-described tilting collimator a per-
son skilled in the arm, with the purpose of satisfying ad-
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ditional and contingent needs, could introduce several 4.
additional modifications and variants.

The collimator (4) according to claim 1, wherein each

ped-like shape, with plane and smooth outer walls.

tubular structure (5) is substantially grid-like shaped
implemented by said through holes (6).

Claims 5 5. Thecollimator (4)accordingto claim 1, wherein each
through hole has a cross size in a range from 0.5 to
A tilting collimator (4), usable in the single photon 3.0 mm.
emission computed tomography imaging technique,
comprising: 6. The collimator (4) according to claim 1, wherein each
10 tubular structure (5) has a height variable from 10
« a plurality of side-by-side tubular structures (5), mm to 50 mm, by guaranteeing that the height is
apt to form a matrix (7) of tubular structures (5) always greater than the cross width of the tubular
on a two-dimensional space; each tubular struc- structure (5).
ture (5) being in contact with the tubular struc-
tures (5) adjacent thereto so as to be able to tilt 75 7. The collimator (4) according to claim 1, wherein the
onlyin presence of an equalfiltingin the adjacent retaining means acts on tubular structures (5) of the
tubular structures (5), each tubular structure matrix (7) at the respective distal end thereof, that is
comprising at least a through hole (6); and the one far from a crystal of the gamma camera of
the tilting collimator further comprising abox-like the single photon emission computed tomography
structure (11) with a substantially squared 20 imaging technique, or in the immediate proximity.
shape;and
« retaining means (8), acting on the outer edges 8. Thecollimator (4) according to claim 1, wherein each
of said matrix (7), apt to move horizontally to tubular structure (5) has the shape of a bar, that is
determine the simultaneous tilting of all tubular an elongated parallelepiped, the width being so as
structures (5) of the matrix (7) and adapted to 25 to allow to implement a certain number of through
act at distal ends of the tubular structures by holes (6), passing through the structure in the height
pushing in a horizontal pushing direction on a direction.
matrix side and by accompanying the forward
motion of the distal ends at the opposite side, 9. The collimator (4) according to claim 1, wherein said
said retaining means (8) including a pair of slats 30 guide (15) having a concavity and said correspond-
(12) adhering laterally to the tubular structures ing rib (16) are formed at each fastening member
(5), so as to contain them, and, at each end of (13), on its own side surfaces, so as to achieve a
a tubular structure (5), respective fastening system of mutual contact.
members (13), wherein each fastening member
(13) further comprises, at the face directed to- 35 10. The collimator (4) according to claim 1, wherein each
wards the inner surface of the box-like structure groove (31) has two rectilinear tracts, each tract re-
(11), a wheel (19) idly arranged on a pin (20) ceiving the heads (30) on one side and the otherone
projecting from the base of the fastening mem- with respect to a central tubular structure, the head
ber (13), the wheel diameter being so that each (30) of the central tubular structure being received
wheel (19) is in contact with the wheels (19) of 40 in a circular recess (32) allowing the rotation only
the adjacent tubular structures (5); and wherein and not the translation of the respective head (30).
each pin (20) further comprises a head (30) re-
ceived inagroove (31) formed inside the vertical 11. The collimator (4) according to claim 10, wherein the
wall of the box-like structure (11); opposed fastening members (13) of the central tu-
* a guide (15) provided at the two sides of each 45 bular structure, respectively, comprise, in the upper
tubular structure (5), the guide (15) having con- portion thereof, a control pin (21) projecting with the
cavity cooperating with a corresponding rib (16) face directed towards the inner surface of the box-
formed at opposite sides of the adjacent tubular like structure (11) and passes through the respective
structure (5). vertical walls through a respective slot (22) having a
50 bent, circular profile, being provided a jointed crank
The collimator (4) according to claim 1, wherein the (23) below the slot (22), on both sides of the box-like
tubular structures (5) are metallic and stiff, made of structure (11), the joint substantially corresponding
amaterial impervious to the gamma radiation, in par- to said circular recess (32), the crank (23) being con-
ticular lead. trolled thanks to a knob (24) arranged on the upper
55 end of the crank itself.
The collimator (4) according to claim 2, wherein each
tubular structure (5) has a substantially parallelepi- 12. A gamma camera (1) comprising a planar crystal

towering above a photomultiplier (2) and constituting
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the upper face of the gamma camera (1), by provid-
ing a resting base for a tilting collimator (4) and a
tilting collimator (4) of anyone of the previous claims,
apt to select the incidence angle of the gamma ra-
diations coming from an organ which is subjected to
a single photon emission computed tomography
(SPECT).

Patentanspriiche

Kippkollimator (4), der in der Einzelphotonenemissi-
ons-Computertomographie-Bildgebungstechnik
verwendet werden kann, aufweisend:

*mehrere nebeneinander liegende réhrenférmi-
ge Strukturen (5), die geeignet sind, eine Matrix
(7) réhrenférmiger Strukturen (5) in einem zwei-
dimensionalen Raum zu bilden; wobei jede réh-
renférmige Struktur (5) mitden daneben liegen-
den réhrenférmigen Strukturen (5) in Kontakt
steht, um nur bei gleicher Neigung der benach-
barten réhrenférmigen Strukturen (5) kippen zu
kénnen, wobei jede réhrenférmige Struktur min-
destens ein Durchgangsloch (6) aufweist; und
wobei der Kippkollimator weiterhin eine boxar-
tige Struktur (11) miteiner im Wesentlichen qua-
dratischen Form aufweist; und

 Haltemittel (8), die auf die AuRenkanten der
Matrix (7) wirken, die geeignet sind, um sich ho-
rizontal zu bewegen, um das gleichzeitige Kip-
pen aller réhrenférmigen Strukturen (5) der Ma-
trix (7) zu bestimmen und die ausgebildet sind,
um an distalen Enden der réhrenférmigen Struk-
turen zu agieren, durch Schieben in einer hori-
zontalen Schieberichtung an einer Matrixseite
und durch Begleiten der Vorwartsbewegung der
distalen Enden an der gegentuberliegenden Sei-
te, wobei die Haltemittel (8) ein Paar Lamellen
(12) aufweisen, die seitlich an den réhrenférmi-
gen Strukturen (5) anhaften, um sie aufzuneh-
men; und, an jedem Ende einer réhrenférmigen
Struktur (5), entsprechende Befestigungsele-
mente (13), wobei jedes Befestigungselement
(13) weiterhin aufweist, an der Flache, die in
Richtung der inneren Oberflache der boxartigen
Struktur (11) gerichtet ist, ein Rad (19), das un-
tatig auf einem Stift (20) angeordnet ist, der von
der Basis des Befestigungselements (15) ab-
ragt, wobei der Raddurchmesser so ist, dass je-
des Rad (19) mit den Radern (19) der benach-
barten rohrférmigen Strukturen (5) in Kontakt
steht; und wobei jeder Stift (20) weiterhin einen
Kopf (30) aufweist, der in einer Nut (31) aufge-
nommen ist, die innerhalb der vertikalen Wand
der boxartigen Struktur (11) ausgebildet ist.

« eine Fuhrung (15), die an den beiden Seiten
jeder rohrenférmigen Struktur (5) bereitgestellt
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10.

ist, wobei die Fiihrung (15) eine Konkavitat auf-
weist, die mit einer korrespondierenden Rippe
(16) kooperiert, welche an gegeniberliegenden
Seiten der benachbarten réhrenférmigen Struk-
tur (5) ausgebildet ist.

Kollimator (4) nach Anspruch 1, wobei die réhren-
férmigen Strukturen (5) metallisch und steif sind, her-
gestelltaus einem fiir die Gammastrahlung undurch-
lassigen Material, insbesondere Blei.

Kollimator (4) nach Anspruch 2, wobei jede réhren-
férmige Struktur (5) eine im Wesentlichen parallele-
piped-artige Form mit ebenen und glatten AuRen-
wanden aufweist.

Kollimator (4) nach Anspruch 1, wobei jede réhren-
férmige Struktur (5) im Wesentlichen gitterartig ge-
formt ist, implementiert durch die Durchgangslécher

(6).

Kollimator (4) nach Anspruch 1, wobei jedes Durch-
gangsloch eine QuerschnittsgroRe im Bereich von
0,5 bis 3,0 mm aufweist.

Kollimator (4) nach Anspruch 1, wobei jede réhren-
férmige Struktur (5) eine variable Hohe von 10 mm
bis 50 mm aufweist, indem sichergestellt wird, dass
die Hohe immer gréRer als die Querbreite der réh-
renfdrmigen Struktur (5) ist.

Kollimator (4) nach Anspruch 1, wobei die Haltemittel
auf réhrenférmige Strukturen (5) der Matrix (7) am
jeweiligen distalen Ende davon einwirkt, dies ist das-
jenige entfernt von einem Kristall der Gammakame-
ra der Einzelphotonenemissions-Computertomo-
graphie-Bildgebungstechnik, oder in der unmittelba-
ren Nahe.

Kollimator (4) nach Anspruch 1, wobei jede réhren-
férmige Struktur (5) die Form eines Stabes hat, der
ein langliches Parallelepiped ist, wobei die Breite so
ist, dass eine bestimmte Anzahl von Durchgangsl6-
chern (6) implementiert werden kann, die durch die
Struktur in Héhenrichtung hindurchgehen.

Kollimator (4) nach Anspruch 1, wobei die Fiihrung
(15) eine Konkavitat aufweist und die korrespondie-
rende Rippe (16) an jedem Befestigungselement
(13) ausgebildet ist, auf seinen eigenen Seitenfla-
chen, um ein System von gegenseitigem Kontakt zu
erzielen.

Kollimator (4) nach Anspruch 12, wobeijede Nut (31)
zwei geradlinige Trakte aufweist, wobei jeder Trakt
die Kopfe (30) auf einer Seite und der anderen in
Bezug auf eine zentrale réhrenférmige Struktur auf-
nimmt, wobei der Kopf (30) der zentralen réhrenfor-
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migen Struktur in einer kreisférmigen Aussparung
(32) aufgenommen ist, die nur die Drehung und nicht
die Translation des jeweiligen Kopfes (30) gestattet.

Kollimator (4) nach Anspruch 10, wobei die gegen-
Uiberliegenden Befestigungselemente (13) der zen-
tralen rohrenférmigen Struktur in ihrem oberen Ab-
schnitt jeweils einen Steuerstift (21) aufweisen, der
mit der zur inneren Oberflache der boxartigen Struk-
tur (11) gerichteten Flache vorsteht und durch die
jeweiligen vertikalen Wande durch einen jeweiligen
Schlitz (22) mit einem gebogenen, kreisférmigen
Profil hindurchgeht, wobei auf beiden Seiten der bo-
xartigen Struktur (11) eine Gelenkkurbel (23) unter-
halb des Schlitzes (22) bereitgestellt ist, wobei die
Verbindung im Wesentlichen zu der kreisférmigen
Aussparung (32) korrespondiert, wobei die Kurbel
(23) dank eines Knopfes (24) gesteuert wird, der am
oberen Ende der Kurbel selbst angeordnet ist.

Gammakamera (1), die einen planaren Kristall auf-
weist, der Uber einem Fotovervielfacher (2) aufragt
und die obere Flache der Gammakamera (1) bildet,
durch Bereitstellen einer Ruhebasis flr einen Kipp-
kollimator (4) und einen Kippkollimator (4) nach ei-
nem der vorhergehenden Anspriiche, geeignet zur
Auswahl des Einfallswinkels der Gammastrahlen,
die von einem Organ kommen, das einer Einzelpho-
tonenemissions-Computertomographie  (SPECT)
unterzogen wird.

Revendications

Collimateur a inclinaison (4), pouvant étre utilisé
dans la technique d’imagerie de tomographie assis-
tée par ordinateur a émission monophotonique,
comprenant :

- une pluralité de structures tubulaires (5) juxta-
posées, aptes a former une matrice (7) de struc-
tures tubulaires (5) sur un espace bidimension-
nel, chaque structure tubulaire (5) étant en con-
tactavecles structures tubulaires (5) adjacentes
a cette derniére de maniére a étre apte a s'in-
clineruniquementen présence d’uneinclinaison
égale dans les structures tubulaires (5) adjacen-
tes, chaque structure tubulaire comprenant au
moins un trou traversant (6) ; et le collimateur a
inclinaison comprenant en outre une structure
de type boite (11) présentant une forme sensi-
blement rectangulaire ; et

- des moyens de retenue (8), agissant sur les
bords externes de ladite matrice (7), aptes a se
déplacer horizontalement pour déterminer I'in-
clinaison simultanée de toutes les structures tu-
bulaires (5) de la matrice (7) et adaptés pour
agir a des extrémités distales des structures tu-
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bulaires en poussant dans une direction de
poussée horizontale sur un cété de la matrice
et en accompagnant le mouvement vers I'avant
des extrémités distales du c6té opposé, lesdits
moyens de retenue (8) incluant une paire de la-
melles (12) adhérant latéralement aux structu-
res tubulaires, afin de les contenir, et, a chaque
extrémité d’'une structure tubulaire (5), des élé-
ments de fixation (13) respectifs, dans lequel
chaque élément de fixation (13) comprend en
outre, surla face dirigée vers la surface intérieu-
re de la structure de type boite (11), une roue
(19) agencée librement sur un axe (20) faisant
saillie depuis la base de I'élément de fixation
(13), le diamétre de la roue étant tel que chaque
roue (19) est en contact avec les roues (19) des
structures tubulaires (5) adjacentes ; etdans le-
quel chaque axe (20) comprend en outre une
téte (30) recue dans une rainure (31) formée a
I'intérieur de la paroi verticale de la structure de
type boite (11) ;

- un guide (15) prévu des deux cotés de chaque
structure tubulaire (5), le guide (15) présentant
une concavité coopérant avec une nervure (16)
correspondante formée sur les cotés opposés
de la structure tubulaire (5) adjacente.

Collimateur (4) selon la revendication 1, dans lequel
les structures tubulaires (5) sont métalliques et rigi-
des, faites d’'un matériau imperméable au rayonne-
ment gamma, en particulier le plomb.

Collimateur (4) selon la revendication 2, dans lequel
chaque structure tubulaire (5) présente une forme
sensiblement parallélépipédique, avec des parois
extérieures planes et lisses.

Collimateur (4) selon la revendication 1, dans lequel
chaque structure tubulaire (5) est sensiblement en
forme de grille du fait desdits trous traversants (6).

Collimateur (4) selon la revendication 1, dans lequel
chaque trou traversant présente une dimension
transversale allant de 0,5 a 3,0 mm.

Collimateur (4) selon la revendication 1, dans lequel
chaque structure tubulaire (5) a une hauteur variable
entre 10 mm et 50 mm, en faisant en sorte que la
hauteur soit toujours plus grande que la largeur
transversale de la structure tubulaire (5).

Collimateur (4) selon la revendication 1, dans lequel
les moyens de retenue agissent sur les structures
tubulaires (5) de la matrice (7) a I'extrémité distale
respective de celles-ci, a savoir celle a I'écart d’'un
cristal de la caméra gamma de la technique d’ima-
gerie de tomographie assistée par ordinateur a émis-
sion monophotonique, ou a proximité immédiate.
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Collimateur (4) selon larevendication 1, dans lequel
chaque structure tubulaire (5) ala forme d’'une barre,
a savoir un parallélépipéde allongé, la largeur étant
telle qu’elle permet la mise en place d’'un certain
nombre de trous traversants (6), traversant la struc-
ture dans la direction de la hauteur.

Collimateur (4) selon larevendication 1, dans lequel
ledit guide (15) présentant une concavité et ladite
nervure correspondante (16) sont formés au niveau
de chaque élément de fixation (13), sur ses propres
surfaces latérales, de maniere a obtenir un systeme
de contact mutuel.

Collimateur (4) selon larevendication 1, dans lequel
chaque rainure (31) présente deux étendues rectili-
gnes, chaque étendue recevant les tétes (30) sur un
cbté et 'autre par rapport a une structure tubulaire
centrale, latéte (30) de la structure tubulaire centrale
étant regue dans un évidement circulaire (32) per-
mettant la rotation uniquement et pas la translation
de la téte respective (30).

Collimateur (4) selon la revendication 10, dans le-
quel les éléments de fixation (13) opposés de la
structure tubulaire centrale, respectivement, com-
prennent, dans la partie supérieure de ceux-ci, un
axe de commande (21) faisant saillie avec la face
dirigée vers la surface intérieure de la structure de
type boite (11) et qui traverse les parois verticales
respectives a travers une fente (22) respective pré-
sentant un profil cintré et circulaire, un levier (23)
articulé étant disposé en dessous de la fente (22),
des deux cbtés de la structure de type boite (11),
I'articulation correspondant sensiblement audit évi-
dementcirculaire (32), le levier (23) étantcommandé
a l'aide d’'un bouton (24) agencé sur I'extrémité su-
périeure du levier lui-méme.

Caméra gamma (1) comprenant un cristal planaire
surplombant un photomultiplicateur (2) et consti-
tuant la face supérieure de la caméra gamma (1),
en fournissant une base d’appui pour un collimateur
a inclinaison (4) et un collimateur a inclinaison (4)
selon I'une quelconque des revendications précé-
dentes, apte a sélectionner I'angle d’incidence des
rayons gamma provenant d’'un organe qui est sou-
mis a une tomographie assistée par ordinateur a
émission monophotonique (SPECT).
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